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[Abstract ] 

[Means for Solving Problems] A method of plating with 
copper characterized in that an additive, particularly a 
brightener component, for a plating solution, which is used 
when the insides of via holes, trenches or the like for 
minute copper wiring lines in a multi-layer printed circuit 
board or wafer are filled with electroplated copper, is 
adsorbed in advance onto a material to be plated, and the 
material is electroplated in a copper plating bath containing 
no brightener. 

[Detailed Description of the Invention] 



. . . A typical poor deposition state represents a 
situation in which a current is not distributed uniformly to 
the bottoms of via holes or trenches, and a concentration of 
current due to shape effects occurs so that copper is 
deposited preferentially on the top surface layer of the 
material to be plated, which results in a non-uniform 
deposition state. In such a case, voids or sites of 
unsatisfactory deposition are formed in the via holes or 



[0006] 




trenches, and markedly degrade reliability of a resultant 
circuit, 

[0010] 

... The inventors tried making an additive, which was 
previously used in a copper electroplating solution by being 
added thereto, adsorbed in advance onto a printed circuit 
board or wafer to be plated, and then carrying out 
electroplating with copper. Consequently, it was found that 
copper could be much more stably deposited electrolytically 
compared to use of a conventional method, and in addition, 
the life of plating solution was prolonged. 

[0011] 

Thus, claim 1 of the application resides in a method of 
plating with copper characterized in that an additive, 
particularly a brightener component, for a plating solution, 
which is used when the insides of via holes, trenches or the 
like for minute copper wiring lines in a multi-layer printed 
circuit board or wafer are filled with electroplated copper, 
is adsorbed in advance onto a material to be plated, and the 
material is electroplated in a copper plating bath containing 
no brightener. . . . 

[0013] 

Specifically, as the brightener to be adsorbed onto a 
material to be plated, it is possible to use bis (3- 
sulfopropyl) disulfide or disodium salt thereof, ... 

[0014] 

Polymer and leveler components, which were 
conventionally used in a plating solution by being added 
thereto, may be added to the brightener to be adsorbed onto a 
material to be plated. . . . 

[0016] 
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The adsorption of brightener may be effected by any 
method, including a method in which a material to be plated 
is immersed in a solution containing a brightener, ... A 
concentration of brightener is not particularly restricted, 
provided that an objective monomolecular film of the 
brightener can be formed on the surface of a material to be 
plated. . . . 

[0017] 

. . . The electroplating is carried out under the 
conditions of a temperature of copper plating bath of 10 to 
60 °C and a current density of 0.1 to 10 A/dm 2 .... 

[0025] 

. . . The treatment of brightener adsorption prior to 
plating leads to satisfactory filling of via holes or 
trenches with a plated material regardless of the presence or 
absence of additive(s) in a copper electroplating 
solution .... 
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